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CLAIMS 



[Claim(s)] 
[Claim 1] 

A device which transmitted a modulating signal modulated by a digital modulation method, comprising: 
A phase control means which controls a phase of said modulating signal based on information on 
variation of phase contrast to which a phase of said modulating signal was changed. 
A demodulation means which restores to a modulating signal after said phase control 

[Claim 2] 

The signal processor according to claim 1 to which said phase control means changes phase contrast of 
a signal point of a signal point before transition of a signal, and the transition back 
[Claim 3] 

The signal processor according to claim 1 or 2 which makes a phase of a modulating signal a 
predetermined phase when said phase control means does not have variation of phase contrast. 
[Claim 4] 

The signal processor according to claim 1 or 2 to which a phase of a modulating signal is not changed 
when said phase control means does not have variation of phase contrast. 
[Claim 5] 

The signal processor according to any one of claims 1 to 4 to which a phase of a modulating signal is 
changed with predetermined angle of rotation when a phase control means is transition predetermined in 
a decision result. 
[Ciaim 6] 

The signal processor according to any one of claims 1 to 5 with which said phase control means carries 
out the multiplication of the unit vector to a modulating signal. 
[Claim 7] 

A communication apparatus comprising: 

A reception means which receives a modulating signal. 

The signal processor according to any one of claims 1 to 6. 

[Claim 8] 

The communication apparatus according to claim 7 which possesses a topology reception means which 
receives information on variation of phase contrast and to which a phase of a signal which received said 
signal processor according to information on variation of said phase contrast is changed, 
[Claim 9] 

In [ when it judges with a peak power occurring in the transmitting side from transition of a signal point 
of a signal modulated by a digital modulation method, change a phase of a signal point before transition 
of a modulating signal, or a signal point after transition before a band limit, and ] a receiver, A signal 
processing method controlling a phase of a modulating signal after said phase change, and considering it 
as a modulating signal before a phase change. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awing IjThe block diagram showing the composition of the signal processor concerning the 
embodiment of the invention 1 

[Drawing 2]The flow chart showing an example of operation of the signal processor of the above- 
mentioned embodiment 

[Dr aw ing 3]The figure showing an example of the signal point arrangement of a 16QAM method 
[Djram bfock diagram showing the composition of the signal processor concerning the above- 

mentioned embodiment 

[Drawi ng 5} The flow chart showing an example of operation of the signal processor of the above- 
mentioned embodiment 

[Dr awin g 8]The biock diagram showing the composition of the communication apparatus concerning the 
embodiment of the invention 2 

[Drawing 7]The block diagram showing the composition of the communication apparatus concerning the 
above-mentioned embodiment 

[ Draw ing SjThe block diagram showing the composition of the conventional signal processor 
[Description of Notations] 

101 Digital modulation machine 

102 Modulating^signal judgment part 

103 Control signal generation machine 

104 and 403 Phase control machine 

105 Band limit filter 

106 Quadrature modulation machine 

401 Orthogonal demodulators 

402 Control signal extractor 

404 Digital demodulation machine 

601 Wireless transmission part 

602 Topology transmission section 

701 Radio receiving part 

702 Topology receive section 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

About a signal processor and a signal processing method, especially this invention is used for the 
modulating signal of radio communication equipment, and relates to a suitable signal processor and 
signal processing method. 
[0002] 

[Description of the Prior Art] 

After carrying out digital modulation of the modulation part of the radio communications system using a 
digital quadrature modulation method conventionally, the composition which band-limits by using a band 

limit filter is used widely, Drawing 8 is a block diagram showing the composition of the conventional 

signal processor. In dr aw i n g 8, the signal processor 10 comprises the digital modulation machine 11, the 

band limit filter 12, and the quadrature modulation machine 13. 

[0003] 

The digital modulation machine 1 1 generates the orthogonal modulation signal acquired by carrying out 
digital modulation of the send data, and outputs it to the band limit filter 12. The band limit filter 12 
outputs the rectangular baseband signal acquired by restricting the zone of an orthogonal modulation 
signal to the quadrature modulation machine 13. The quadrature modulation machine 13 outputs the 
transmit modulation signal acquired by carrying out quadrature modulation processing to the band- 
limited rectangular baseband signal. 
[0004] 

[Problem(s) to be Solved by the Invention] 

However, in the signal (signal point) with which transmission time adjoins, in the conventional device, 
overlapping peak electric power generates the modulating signal which restricted the zone. In the case 
of the signal modulated especially by the rectangular multHevel modulation method, when signals with 
large amplitude lap, the large signal of amplitude value occurs. As a result, there is a problem which the 
dynamic range of the modulating signal after a band limit expands. And the linearity which covers a 
dynamic range to the device which processes a modulating signal is required. 
[0005] 

This invention is made In view of this point, and is a thing. 

The purpose is to provide the signal processor and signal processing method which oppress the dynamic 
range of the modulating signal of 

[0006] 

[Means for Solving the Problem] 

In a device with which a signal processor of this invention transmitted a modulating signal modulated by 
a digital modulation method, Composition possessing a phase control means which controls a phase of 
said modulating signal based on information on variation of phase contrast to which a phase of said 
modulating signal was changed, and a demodulation means which restores to a modulating signal after 
said phase control is taken. 
[0007] 



A signal processor of this invention takes composition to which said phase control means changes 
phase contrast of a signal point of a signal point before transition of a signal, and the transition back, A 
signal processor of this invention takes composition which makes a phase of a modulating signal a 
predetermined phase, when said phase control means does not have variation of phase contrast. A 
signal processor of this invention takes composition to which a phase of a modulating signal is not 
changed, when said phase control means does not have variation of phase contrast. A signal processor 
of this invention takes composition to which a phase of a modulating signal is changed with 
predetermined angle of rotation, when a phase control means is transition predetermined in a decision 
result. 
[0008] 

According to these composition, according to information on a phase change, it can restore to a signal 
which it judged with a peak power occurring, and a phase of one of signal points was changed before 
transition of a modulating signal, or after transition, and was transmitted at the transmitting side 
correctly after reception by changing a phase of a signal after orthogonal demodulation. 
[0009] 

As for a signal processor of this invention, said phase control means takes composition which carries 

out the multiplication of the unit vector to a modulating signal. 

[0010] 

According to this composition, only a phase can be changed, without changing amplitude value of a 

modulating signal. 

[0011] 

A communication apparatus of this invention takes a reception means which receives a modulating 
signal, and composition possessing the above-mentioned signal processor. A communication apparatus 
of this invention possesses a topology reception means which receives information on variation of phase 
contrast, and said signal processor takes composition to which a phase of a signal received according to 
information on variation of said phase contrast is changed. 
[0012] 

According to these composition, according to information on a phase change, it can restore to a signal 
which it judged with a peak power occurring, and a phase of one of signal points was changed before 
transition of a modulating signal, or after transition, and was transmitted at the transmitting side 
correctly after reception by changing a phase of a signal after orthogonal demodulation. 
[0013] 

When it judges with a peak power generating a signal processing method of this invention in the 
transmitting side from transition of a signal point of a signal modulated by a digital modulation method, A 
phase of a signal point before transition of a modulating signal or a signal point after transition was 
changed before a band limit, and in a receiver, a phase of a modulating signal after said phase change is 
controlled, and it was made to consider it as a modulating signal before a phase change. 
[0014] 

According to this method, according to information on a phase change, it can restore to a signal which it 
judged with a peak power occurring, and a phase of one of signal points was changed before transition of 
a modulating signal, or after transition, and was transmitted at the transmitting side correctly after 
reception by changing a phase of a signal after orthogonal demodulation. 
[0015] 

[Embodiment of the Invention] 

When the zone of the signal which carried out digital modulation was restricted, this invention person 
finds out that an adjoining signal laps, intersymbol interference occurs, and the large signal of a peak 
power occurs when signals with large amplitude lap, and came to do this invention. 
[0016] 

Namely, the main point of this invention judges generating of a peak power from transition of the signal 
point of the signal modulated by the digital modulation method, When it judges with a peak power 
occurring, it is changing the phase contrast of the signal point of the signal point before transition of a 
modulating signal, and the transition back, preventing signals with large amplitude lapping, and preventing 
generating of the large signal of a peak power. And it is easing the increase of a dynamic range required 



of the communication apparatus which transmits the modulating signal after a band limit. 
[0017] 

Hereafter, an embodiment of the invention is described in detail with reference to. drawings. 
(Embodiment 1) 

Drawing 1 is a block diagram showing the composition of the signal processor concerning the 
embodiment of the invention 1. the signal processor 100 of dr aw i ng 1 — the digital modulation machine 
101, the modulating-signal judgment part 102, the control signal generation machine 1 03, the phase 
control machine 104, the band limit filter 105, the quadrature modulation machine 106, ** et al. — it is 
mainly constituted. 
[0018] 

In dr awing 1 , the digital modulation machine 101 outputs the modulating signal acquired by carrying out 
digital modulation of the send data to the modulating-signal judgment part 102 and the phase control 
machine 104. For example, the digital modulation machine 101 maps send data according to the signal 
point arrangement defined by quadrature amplitude modulations, such as a 16QAM (Quadrature 
Amplitude Modulation) method, and acquires a modulating signal 
[0019] 

The modulating-signal judgment part 102 judges whether a peak power occurs from transition of the 
signal point of this modulating signal about the modulating signal modulated in the digital modulation 
machine 101. For example, the modulating-signal judgment part 102 measures transition of the 
predetermined signal point which continues 2 unit time, and when the signal point before transition and 
the signal point after transition are the same phases and both signal points are maximum amplitude 
values, it judges that a peak power occurs, 
[0020] 

And the modulating-signal judgment part 102 outputs a decision result to the control signal generation 
machine 103. For example, when it is judged that the modulating-signal judgment part 102 outputs the 
decision result "1", and a peak power does not generate it when it is judged that a peak power occurs, 
the modulating-signal judgment part 102 outputs the decision result "0." 
[0021] 

The control signal generation machine 103 outputs the phase control signal which carried out the phase 
shift to the phase control machine 104 and the exterior, when the decision result of the modulating- 
signal judgment part 102 is the judgment which a peak power generates. The control signal generation 
machine 103 outputs the phase control signal which has not carried out a phase shift to the phase 
control machine 104, when the decision result of the modulating-signal judgment part 102 is the 
judgment which a peak power does not generate. This phase control signal sets a unit vector, i.e., 
amplitude value, to "1" (non-unit), changes only the phase of a modulating signal, and does not change 
amplitude value. 
[0022] 

The phase control machine 104 changes the phase of a modulating signal using the control signal 
outputted from the control signal generation machine 103. For example, the phase control machine 104 
outputs the modulating signal acquired by carrying out complex multiplication of the control signal and 
modulating signal which were outputted from the control signal generation machine 103 to the band limit 
filter 105. Any of the signal point before transition or the signal point after transition may be sufficient 
as the signal point to which a phase is changed among the signal points of a modulating signal. 
[0023] 

For example, the phase control machine 104 changes the phase of the signal point after transition 90 
degrees, and changes the phase contrast of the signal point before transition, and the signal point after 
transition. 
[0024] 

As a result, when it is judged that a peak power occurs, the phase contrast of the signal point of the 
signal point before transition of a modulating signal and the transition back changes. When it is judged 
that a peak power does not occur, the phase contrast of the signal point of the signal point before 
transition of a modulating signal and the transition back does not change. 
[0025] 



The band limit filter 105 restricts the zone of the modulating signal outputted from the phase contro) 
machine 104. And the band limit filter 105 is outputted to the quadrature modulation machine 106 by 
making the band-limited modulating signal into a rectangular baseband signal The quadrature modulation 
machine 106 modulates and outputs a rectangular baseband signal 
[0026] 

Next r operation of the signal processor concerning this embodiment is explained. D ra w in g 2 is a flow 

chart showing an example of operation of the signal processor of this embodiment. 

[0027] 

In Step (henceforth "ST") 201 , digital modulation of the send data is carried out in the digital modulation 
machine 101. In ST202, it is judged in the modulating-signal judgment part 102 whether a peak power 
occurs in a modulating signal. When a peak power occurs in a modulating signal, it progresses to ST203, 
and when a peak power does not occur in a modulating signal, it progresses to ST204. 
[0028] 

In ST203, a modulating signal changes a predetermined part phase in the phase control machine 104. In 
ST204, the zone of a modulating signal is restricted in the band limit filter 105. In ST205, quadrature 
modulation of the modulating signal is carried out in the quadrature modulation machine 106. 
[0029] 

Thus, according to the signal processor of this embodiment generating of a peak power is judged from 
transition of the signal point of the signal modulated by the digital modulation method, When transition of 
a signal point is predetermined transition, judge with a peak power occurring and the phase of one of 
signal points is changed before transition of a modulating signal, or after transition, It can prevent signals 
with large amplitude lapping, generating of the large signal of a peak power can be prevented, and the 
dynamic range of the modulating signal after a band limit can be oppressed. 
[0030] 

In the above-mentioned explanation, when the signal point before transition and the signal point after 
transition are the same phases and both signal points are maximum amplitude values, it has judged that 
a peak power occurs, but it will not be limited especially if it is the conditions which a peak power 
generates. 
[0031] 

The example hereafter judged as a peak power occurring is explained. Dra w i n g 3 is a figure showing an 
example of the signal point arrangement of a 16QAM method. In drawin g 3» the signal points 301-334 
show the signal point modulated by 16GAM 
[0032] 

For example, since the signal point before and behind transition is the same phase and both signal points 
are maximum amplitude values when the signal point 301 continues, the modulating-signal judgment part 
102 judges that a peak power occurs. Similarly, since the signal point before and behind transition is the 
same phase and both signal points are maximum amplitude values when the signal point 31 1 continues 
and the signal point 321 continues, or when the signal point 331 continues, the modulating-signal 
judgment part 102 judges that a peak power occurs. 
[0033] 

As another example, the signal point before and behind transition is the same phase or a phase different 
180 degrees, and both signal points are maximum amplitude values, and the modulating-signal judgment 
part 102 judges that a peak power occurs, when changing from the signal point 301 at the signal point 
301 or the signal point 321. When similarly the modulating-signal judgment part 102 changes from the 
signal point 31 1 at the signal point 31 1 or the signal point 331, When changing from the signal point 321 
at the signal point 321 or the signal point 301, when changing from the signal point 331 at the signal 
point 331 or the signal point 311, the signal point before and behind transition is the same phase or a 
phase different 180 degrees, and both signal points are maximum amplitude values, and it is judged that 
a peak power occurs. 
[0034] 

As another example, the modulating-signal judgment part 102, When changing from either of the signal 
points 301, 302, and 303 to either of the signal points 301, 302, and 303, When each signal point before 
and behind transition is either of the signal points when the distance during a signal point is the nearest 



at the signal point of the peak magnitude, or the signal point of the first haif peak magnitude, it is judged 

that a peak power occurs. 

[0035] 

Similarly when changing from either of the signal points 31 1, 312, and 313 to either of the signal points 
31 1, 312, and 313, the modulating-signal judgment part 102 the moduiating-signal judgment part 102, 
When changing from either of the signal points 321, 322, and 323 to either of the signal points 321, 322, 
and 323, the modulating-signal judgment part 102, When changing from either of the signal points 331, 
332, and 333 to either of the signal points 331, 332, and 333, each signal point before and behind 
transition is either of the signal points when the distance during a signal point is the nearest, and judges 
at the signal point of the peak magnitude, or the signal point of the first half peak magnitude that a peak 
power occurs. 
[0036] 

As another example, the modulating-signal judgment part 102, When changing to either of the signal 
point 301 to the signal points 301, 302, and 303, Or when changing from the signal points 301, 302, and 
303 at the signal point 301, Since each signal point before and behind transition is either of the signal 
points when the distance during a signal point is the nearest at the signal point of the peak magnitude, 
or the signal point of the first half peak magnitude and one side of the signal point before and behind 
transition is a signal point of the peak magnitude, it is judged that a peak power occurs. 
[0037] 

When similarly the modulating-signal judgment part 102 changes to either of the signal point 311 to the 
signal points 311, 312, and 313, When changing from the signal points 311, 312, and 313 at the signal 
point 311 and changing to either of the signal point 321 to the signal points 321, 322, and 323, When 
changing from the signal points 321, 322, and 323 at the signal point 321 and changing to either of the 
signal point 331 to the signal points 331, 332, and 333, Or when changing from the signal points 331, 332, 
and 333 at the signal point 331, Since each signal point before and behind transition is either of the 
signal points when the distance during a signal point is the nearest at the signal point of the peak 
magnitude, or the signal point of the first half peak magnitude and one side of the signal point before and 
behind transition is a signal point of the peak magnitude, it is judged that a peak power occurs. 
[0038] 

As another example, the modulating-signal judgment part 102, When changing to either of the signal 
points 301, 302, 303, 321, 322, and 323 from either of the signal points 301, 302, 303, 321, 322, and 323, 
It is the signal point of the peak magnitude when a phase differs in each signal point before and behind 
transition from the signal point of the peak magnitude, or the signal point of the first half peak magnitude 
about 180 degrees or said one of signal points, or signal point when the distance during a signal point is 
the nearest, and it is judged that a peak power occurs. 
[0039] 

Similarly, when changing to either of the signal points 31 1, 312, 313, 331, 332, and 333 from either of the 
signal points 311, 312, 313, 331, 332, and 333, the modulating-signal judgment part 102, It is the signal 
point of the peak magnitude when a phase differs in each signal point before and behind transition from 
the signal point of the peak magnitude, or the signal point of the first half peak magnitude about 180 
degrees or said one of signal points, or signal point when the distance during a signal point is the 
nearest, and it is judged that a peak power occurs, 
[0040] 

As another example, the modulating-signal judgment part 102, When changing to either of the signal 
point 301 or 321 to the signal points 301, 302, 303, 321, 322, and 323, Or when changing at the signal 
point 301 or 321 from either of the signal points 301, 302, 303, 321, 322, and 323, The signal point of the 
peak magnitude when a phase differs in each signal, point before and behind transition from the signal 
point of the peak magnitude, or the signal point of the first haif peak magnitude about 180 degrees, And 
since it is either said one of signal points or signal point when the distance during a signal point is the 
nearest and one side of the signal poiot before and behind transition is a signal point of the peak 
magnitude, it is judged that a peak power occurs. 
[0041] 

When similarly the modulating-signal judgment part 102 changes to either of the signal point 311 or 331 



to the signal points 31 1, 312, 31 3, 331 T 332, and 333, Or when changing at the signal point 31 1 or 331 
from either of the signal points 311 , 312, 313, 331, 332, and 333, The signal point of the peak magnitude 
when a phase differs in each signal point before and behind transition from the signal point of the peak 
magnitude, or the signal point of the first half peak magnitude about 180 degrees, And since it is either 
said one of signal points or signal point when the distance during a signal point is the nearest and one 
side of the signal point before and behind transition is a signal point of the peak magnitude, it is judged 
that a peak power occurs. 
[0042] 

The digital modulation method in particular of the signal which the signal processor of this embodiment 
treats is not limited, but can apply quadrature amplitude modulation methods, such as the modulation 
method which a peak power may generate, for example, 16QAM f and 64QAM. 
[0043] 

And when the signal point when the amplitude of a digital quadrature amplitude modulation method is 
large continues, generating of the large signal of a peak power can be prevented and the dynamic range 
of the modulating signal after a band limit can be oppressed. 
[0044] 

When it is judged that a peak power occurs, the modulating-signal judgment part 102 outputs the 
decision result "1", by the above-mentioned explanation, when it is judged that a peak power does not 
occur, the modulating-signal judgment part 102 explains the example which outputs the decision result 
"0", but. What is necessary is just to be able to distinguish a decision result, and if it is a signal which 
can identify two states, it is applicable with any values. 
[0045] 

Although the amplitude value of a phase control signal considers it as the signal of "1" and is 
considering it as the operation to which only a phase is changed in the above-mentioned explanation, 
without changing the amplitude value of a modulating signal, Amplitude value of not only this but a phase 
control signa! may be made into the value of more than "1" or less than "\" , and the phase of a 
modulating signal may be changed, and the amplitude value of a modulating signal may be amplified or 
attenuated. 
[0046] 

In the above-mentioned explanation, although the phase of a modulating signal is changed 90 degrees, 
the variation of a phase is not limited to this. For example, the phase of a modulating signal may be 
changed 135 degrees. Since the signal point after changing a phase by making change of a phase into 
135 etc. degrees etc. in the case of multiple-value quadrature amplitude modulations, such as 16QAM, 
does not fall on other signa! points, the signal point which changed the phase, and the signal point which 
is not changing can be distinguished, and it can also transmit. 
[0047] 

The variation of a phase may not be constant and all should just be the variation which can reduce a 

peak power. 

[0048] 

In the above-mentioned embodiment, when it is judged that a peak power does not occur, it supposes 
that the phase contrast of the signal point of the signal point before transition of a modulating signal and 
the transition back will not change, but the changing method of a phase is not restricted to this. For 
example, when it is judged that a peak power does not occur, it is good also considering the phase of 
the signal point before transition of a modulating signal, or the signal point after transition as a 
predetermined phase. 
[0049] 

Next f a receiver is explained. Drawi ng 4 is a block diagram showing the composition of the signal 
processor concerning the embodiment of the invention 1 . The signal processor 400 of draw ing 4 mainly 
comprises the orthogonal demodulators 401, the control signal extractor 402, the phase control machine 
403, and the digital demodulation machine 404. 
[0050] 

The orthogonal demodulators 401 restore to the received orthogonal modulation signal, and output a 
rectangular baseband signal to the phase control machine 403. The control signal extractor 402 extracts 



the information on a phase change from an input signal, and outputs it to the phase control machine 

403. 

[0051] 

According to the information on a phase change, the phase control machine 403 changes the phase of a 
rectangular baseband signal, and is outputted to the digital demodulation machine 404. The digital 
demodulation machine 404 restores to a rectangular baseband signal according to the signal point 
arrangement defined by quadrature amplitude modulations, such as a 16QAM method, and obtains 
received data. 
[0052] 

Next, operation of the signal processor concerning this embodiment is explained. Drawing 5 is a flow 

chart showing an example of operation of the signal processor of this embodiment 

[0053] 

In ST501, orthogonal demodulation of the received orthogonal modulation signal is carried out in the 
orthogonal demodulators 401. In ST502, it is judged in the control signal extractor 402 whether the 
information on a phase change is included in the control signal in an input signal. When the information 
on a phase change is included in a control signal, the information on a phase change is outputted to the 
phase control machine 403, and processing is moved to ST503. When the information on a phase change 
is not included in a control signal, processing is moved to ST504, 
[0054] 

In ST503, the phase of a rectangular baseband signal is changed in the phase control machine 403. In 
ST504, in the digital demodulation machine 404, digital demodulation of the rectangular baseband signal 
is carried out, and received data are obtained. 
[0055] 

Thus, according to the signal processor of this embodiment, according to the information on a phase 
change, by changing the phase of the signal after orthogonal demodulation at the transmitting side. It 
can restore to the signal which it judged with a peak power occurring, and the phase of one of signal 
points was changed before transition of a modulating signal, or after transition, and was transmitted 
correctly after reception. 
[0056] 

(Embodiment 2) 

Dra wing 8 is a block diagram showing the composition of the communication apparatus concerning the 
embodiment of the invention 2. The communication apparatus 600 of d raw ing 6 mainly comprises the 
signal processor 100 of Embodiment 1, the wireless transmission part 601, and the topology 
transmission section 602. 
[0057] 

The signal processor 100 carries out digital modulation of the send data, judges generating of a peak 
power from transition of the signal point of the signal modulated by the digital modulation method, and 
when it judges with a peak power occurring, it changes the phase contrast of the signal point of the 
signal point before transition of a modulating signal, and the transition back. And the signal processor 
100 transmits a modulating signal to the wireless transmission part 601, and outputs the information on 
the phase change of a modulating signal to the topology transmission section 602. 
[0058] 

The wireless transmission part 601 changes into a radio frequency the modulating signal outputted from 
the signal processor 100, and transmits. The topology transmission section 602 changes into coding, 
abnormal conditions, and a radio frequency the information on the phase change of the modulating signal 
outputted from the signal processor 100, and transmits. 
[0059] 

Thus, according to the communication apparatus of this embodiment, generating of a peak power is 
judged from transition of the signal point of the signal modulated by the digital modulation method, When 
transition of a signal point is predetermined transition, judge with a peak power occurring and the phase 
of one of signal points is changed before transition of a modulating signal, or after transition, It can 
prevent signals with large amplitude lapping, generating of the large signal of a peak power can be 
prevented, and the dynamic range of the modulating signal after a band limit can be oppressed. As a 



result the communication apparatus can oppress the dynamic range of a sending signal. 
[0060] 

According to the communication apparatus of this embodiment, the determining operation of the phase 
change in a receiver can be excluded by transmitting the information on the variation of the phase 
contrast of the modulating signal in a signal processor. 
[0061] 

Next, operation of a receiver is explained. The communication apparatus 700 of dra wing 7 mainly 
comprises the signal processor 400 of Embodiment 1, the radio receiving part 701 , and the topology 
receive section 702. 
[0062] 

The radio receiving part 701 receives the signal transmitted from the communication apparatus 600, 
carries out frequency conversion to a baseband signal, and is outputted to the signal processor 400, The 
topology receive section 702 receives the information on the phase change of the modulating signal 
transmitted from the communication apparatus 600, changes, gets over and decrypts to baseband 
frequency, and outputs to the signal processor 400, The signal processor 400 restores to the baseband 
signal outputted from the radio receiving part 701, after performing phase control according to the 
information on a phase change, and it obtains received data. 
[0063] 

Thus, according to the communication apparatus of this embodiment, according to the information on a 
phase change, by changing the phase of the signal after orthogonal demodulation at the transmitting 
side. It can restore to the signal which it judged with a peak power occurring, and the phase of one of 
signal points was changed before transition of a modulating signal, or after transition, and was 
transmitted correctly after reception. 
[0064] 

It is possible for this invention not to be limited to the above-mentioned embodiment, but to change 
variously, and to carry out. For example, although the above-mentioned embodiment explains the case 
where it carries out as a signal processor and a communication apparatus, it is also possible for it not to 
be restricted to this and to perform this signal processing method as software. 
[0065] 

For example, the program which performs the above-mentioned signal processing method is beforehand 
stored in ROM (Read Only Memory), and it may be made to operate the program by CPU (Central 
Processor Unit), 
[0066] 

The program which stored the program which performs the above-mentioned signal processing method 
in the storage which can be read by computer, and was stored in the storage is recorded on RAM 
(Random Access memory) of a computer, It may be made to operate a computer according to the 
program. 
[0067] 

[Effect of the Invention] 

As explained above, according to the signal processor and signal processing method of this invention. 
Generating of a peak power is judged from transition of the signal point of the signal modulated by the 
digital modulation method, When transition of a signal point is predetermined transition, judge with a 
peak power occurring and the phase of one of signal points is changed before transition of a modulating 
signal, or after transition, It can prevent signals with large amplitude lapping, generating of the large 
signal of a peak power can be prevented, and the dynamic range of the modulating signal after a band 
limit can be oppressed. 
[Brief Description of the Drawings] 

[ Dra wing IjThe block diagram showing the composition of the signal processor concerning the 
embodiment of the invention 1 

[Drawing 2]The flow chart showing an example of operation of the signal processor of the above- 
mentioned embodiment 

[Drawing 3] The figure showing an example of the signal point arrangement of a 16QAM method 
[Drawing, 4]The block diagram showing the composition of the signal processor concerning the above- 



mentioned embodiment 

[D raw ing 5]The flow chart showing an example of operation of the signal processor of the above- 
mentioned embodiment 

[Drawing 8] The block diagram showing the composition of the communication apparatus concerning the 
embodiment of the invention 2 

[Drawing 7]The block diagram showing the composition of the communication apparatus concerning the 
above-mentioned embodiment 

[Drawing 8]The block diagram showing the composition of the conventional signal processor 
[Description of Notations] 

101 Digital modulation machine 

102 Modulating-signal judgment part 

103 Control signal generation machine 

1 04 and 403 Phase control machine 

105 Band limit filter 

106 Quadrature modulation machine 

401 Orthogonal demodulators 

402 Control signal extractor 

404 Digital demodulation machine 

601 Wireless transmission part 

602 Topology transmission section 

701 Radio receiving part 

702 Topology receive section 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 

As explained above, according to the signal processor and signal processing method of this invention. 
Generating of a peak power is judged from transition of the signal point of the signal modulated by the 
digital modulation method, When transition of a signal point is predetermined transition, judge with a 
peak power occurring and the phase of one of signal points is changed before transition of a modulating 
signal, or after transition, It can prevent signals with targe amplitude lapping, generating of the targe 
signal of a peak power can be prevented, and the dynamic range of the modulating signal after a band 
limit can be oppressed. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] 

In a device with which a signal processor of this invention transmitted a modulating signal modulated by 
a digital modulation method, Composition possessing a phase control means which controls a phase of 
said modulating signal based on information on variation of phase contrast to which a phase of said 
modulating signal was changed, and a demodulation means which restores to a modulating signal after 
said phase control is taken. 
[0007] 

A signal processor of this invention takes composition to which said phase control means changes 
phase contrast of a signal point of a signal point before transition of a signal, and the transition back. A 
signal processor of this invention takes composition which makes a phase of a modulating signal a 
predetermined phase, when said phase control means does not have variation of phase contrast, A 
signal processor of this invention takes composition to which a phase of a modulating signal is not 
changed, when said phase control means does not have variation of phase contrast. A signal processor 
of this invention takes composition to which a phase of a modulating signal is changed with 
predetermined angle of rotation, when a phase control means is transition predetermined in a decision 
result. 
[0008] 

According to these composition, according to information on a phase change, it can restore to a signal 
which it judged with a peak power occurring, and a phase of one of signal points was changed before 
transition of a modulating signal, or after transition, and was transmitted at the transmitting side 
correctly after reception by changing a phase of a signal after orthogonal demodulation. 
[0009] 

As for a signal processor of this invention, said phase control means takes composition which carries 

out the multiplication of the unit vector to a modulating signal 

[0010] 

According to this composition, only a phase can be changed, without changing amplitude value of a 

modulating signal. 

[0011] 

A communication apparatus of this invention takes a reception means which receives a modulating 
signal, and composition possessing the above-mentioned signal processor. A communication apparatus 
of this invention possesses a topology reception means which receives information on variation of phase 
contrast and said signal processor takes composition to which a phase of a signal received according to 
information on variation of said phase contrast is changed. 
[0012] 

According to these composition, according to information on a phase change, it can restore to a signal 
which it judged with a peak power occurring, and a phase of one of signal points was changed before 
transition of a modulating signal, or after transition, and was transmitted at the transmitting side 
correctly after reception by changing a phase of a signal after orthogonal demodulation, 
[0013] 

When it judges with a peak power generating a signal processing method of this invention in the 
transmitting side from transition of a signal point of a signal modulated by a digital modulation method, A 



phase of a signal point before transition of a modulating signal or a signal point after transition was 
changed before a band limit, and in a receiver, a phase of a modulating signal after said phase change is 
controlled, and it was made to consider it as a modulating signal before a phase change. 
[0014] 

According to this method, according to information on a phase change, it can restore to a signal which it 
judged with a peak power occurring, and a phase of one of signal points was changed before transition of 
a modulating signal, or after transition, and was transmitted at the transmitting side correctly after 
reception by changing a phase of a signal after orthogonal demodulation. 
[0015] 

[Embodiment of the Invention] 

When the zone of the signal which carried out digital modulation was restricted, this invention person 
finds out that an adjoining signal laps, intersymbol interference occurs, and the large signal of a peak 
power occurs when signals with large amplitude lap, and came to do this invention, 
[0016] 

Namely, the main point of this invention judges generating of a peak power from transition of the signal 
point of the signal modulated by the digital modulation method, When it judges with a peak power 
occurring, it is changing the phase contrast of the signal point of the signal point before transition of a 
modulating signal, and the transition back, preventing signals with large amplitude lapping, and preventing 
generating of the large signal of a peak power. And it is easing the increase of a dynamic range required 
of the communication apparatus which transmits the modulating signal after a band limit. 
[0017] 

Hereafter, an embodiment of the invention is described in detail with reference to drawings. 
(Embodiment 1) 

Drawing 1 is a block diagram showing the composition of the signal processor concerning the 
embodiment of the invention 1. the signal processor 100 of drawing 1 — the digital modulation machine 
101, the modulating-signal judgment part 102, the control signal generation machine 103, the phase 
control machine 104, the band limit filter 105, the quadrature modulation machine 106, ** et al. — it is 
mainly constituted. 
[0018] 

In drawing_^1, the digital modulation machine 101 outputs the modulating signal acquired by carrying out 
digital modulation of the send data to the modulating-signal judgment part 102 and the phase control 
machine 104. For example, the digital modulation machine 101 maps send data according to the signal 
point arrangement defined by quadrature amplitude modulations, such as a 16QAM (Quadrature 
Amplitude Modulation) method, and acquires a modulating signal. 
[0019] 

The modulating-signal judgment part 102 judges whether a peak power occurs from transition of the 
signal point of this modulating signal about the modulating signal modulated in the digital modulation 
machine 101. For example, the modulating-signal judgment part 102 measures transition of the 
predetermined signal point which continues 2 unit time, and when the signal point before transition and 
the signal point after transition are the same phases and both signal points are maximum amplitude 
values, it judges that a peak power occurs. 
[0020] 

And the modulating-signal judgment part 102 outputs a decision result to the control signal generation 
machine 103. For example, when it is judged that the modulating-signai judgment part 102 outputs the 
decision result "1", and a peak power does not generate it when it is judged that a peak power occurs, 
the modulating-signal judgment part 102 outputs the decision result "0." 
[0021] 

The control signal generation machine 103 outputs the phase control signal which carried out the phase 
shift to the phase control machine 104 and the exterior, when the decision result of the modulating- 
signal judgment part 102 is the judgment which a peak power generates. The control signal generation 
machine 103 outputs the phase control signal which has not carried out a phase shift to the phase 
control machine 104, when the decision result of the modulating-signal judgment part 102 is the 
judgment which a peak power does not generate. This phase control signal sets a unit vector, i.e., 



amplitude value, to "1" (non-unit), changes only the phase of a modulating signal, and does not change 

amplitude value, 

[0022] 

The phase control machine 104 changes the phase of a modulating signal using the control signal 
outputted from the control signal generation machine 103. For example, the phase control machine 104 
outputs the modulating signal acquired by carrying out complex multiplication of the control signal and 
modulating signal which were outputted from the control signal generation machine 103 to the band limit 
filter 105. Any of the signal point before transition or the signal point after transition may be sufficient 
as the signal point to which a phase is changed among the signal points of a modulating signal. 
[0023] 

For example, the phase control machine 104 changes the phase of the signal point after transition 90 
degrees, and changes the phase contrast of the signal point before transition, and the signal point after 
transition. 
[0024] 

As a result, when it is judged that a peak power occurs, the phase contrast of the signal point of the 
signal point before transition of a modulating signal and the transition back changes. When it is judged 
that a peak power does not occur, the phase contrast of the signal point of the signal point before 
transition of a modulating signal and the transition back does not change, 
[0025] 

The band limit filter 105 restricts the zone of the modulating signal outputted from the phase control 
machine 104. And the band limit filter 105 is outputted to the quadrature modulation machine 106 by 
making the band-limited modulating signal into a rectangular baseband signal. The quadrature modulation 
machine 106 modulates and outputs a rectangular baseband signal 
[0026] 

Next, operation of the signal processor concerning this embodiment is explained. Drawing 2 is a flow 

chart showing an example of operation of the signal processor of this embodiment 

[0027] 

In Step (henceforth "ST") 201, digital modulation of the send data is carried out in the digital modulation 
machine 101. In ST202, it is judged in the modulating-signal judgment part 102 whether a peak power 
occurs in a modulating signal. When a peak power occurs in a modulating signal, it progresses to ST203, 
and when a peak power does not occur in a modulating signal, it progresses to ST204. 
[0028] 

In ST203, a modulating signal changes a predetermined part phase in the phase control machine 104. In 
ST204, the zone of a modulating signal is restricted in the band limit filter 105. In ST205, quadrature 
modulation of the modulating signal is carried out in the quadrature modulation machine 106. 
[0029] 

Thus, according to the signal processor of this embodiment, generating of a peak power is judged from 
transition of the signal point of the signal modulated by the digital modulation method, When transition of 
a signal point is predetermined transition, judge with a peak power occurring and the phase of one of 
signal points is changed before transition of a modulating signal, or after transition, It can prevent signals 
with large amplitude lapping, generating of the large signal of a peak power can be prevented, and the 
dynamic range of the modulating signal after a band limit can be oppressed. 
[0030] 

In the above-mentioned explanation, when the signal point before transition and the signal point after 
transition are the same phases and both signal points are maximum amplitude values, it has judged that 
a peak power occurs, but it will not be limited especially if it is the conditions which a peak power 
generates, 
[0031] 

The example hereafter judged as a peak power occurring is explained. Drawing 3 is a figure showing an 
example of the signal point arrangement of a 16QAM method. In draw i n g 3, the signal points 301-334 
show the signal point modulated by 16QAM, 
[0032] 

For example, since the signal point before and behind transition is the same phase and both signal points 



are maximum amplitude values when the signal point 301 continues, the modulating-signal judgment part 
102 judges that a peak power occurs. Similarly, since the signal point before and behind transition is the 
same phase and both signal points are maximum amplitude values when the signal point 311 continues 
and the signal point 321 continues, or when the signal point 331 continues, the modulating-signal 
judgment part 102 judges that a peak power occurs. 
[0033] 

As another example, the signal point before and behind transition is the same phase or a phase different 
180 degrees, and both signal points are maximum amplitude values, and the modulating-signal judgment 
part 102 judges that a peak power occurs, when changing from the signaS point 301 at the signal point 
301 or the signal point 321. When similarly the modulating-signal judgment part 102 changes from the 
signal point 31 1 at the signal point 31 1 or the signal point 331, When changing from the signal point 321 
at the signal point 321 or the signal point 301, when changing from the signal point 331 at the signal 
point 331 or the signal point 31 1, the signal point before and behind transition is the same phase or a 
phase different 180 degrees, and both signal points are maximum amplitude values, and it is judged that 
a peak power occurs. 
[0034] 

As another example, the modulating-signal judgment part 102, When changing from either of the signal 
points 301 , 302, and 303 to either of the signal points 301 , 302, and 303, When each signal point before 
and behind transition is either of the signal points when the distance during a signal point is the nearest 
at the signal point of the peak magnitude, or the signal point of the first half peak magnitude, it is judged 
that a peak power occurs. 
[0035] 

Similarly when changing from either of the signal points 311, 312, and 313 to either of the signal points 
311, 312, and 313, the modulating-signal judgment part 102 the modulating-signal judgment part 102, 
When changing from either of the signal points 321, 322, and 323 to either of the signal points 321, 322, 
and 323, the modulating-signal judgment part 102, When changing from either of the signal points 331, 
332, and 333 to either of the signal points 331, 332, and 333, each signal point before and behind 
transition is either of the signal points when the distance during a signal point is the nearest, and judges 
at the signal point of the peak magnitude, or the signal point of the first half peak magnitude that a peak 
power occurs. 
[0036] 

As another example, the modulating-signal judgment part 102, When changing to either of the signal 
point 301 to the signal points 301, 302, and 303, Or when changing from the signal points 301, 302, and 
303 at the signal point 301, Since each signal point before and behind transition is either of the signal 
points when the distance during a signal point is the nearest at the signal point of the peak magnitude, 
or the signal point of the first half peak magnitude and one side of the signal point before and behind 
transition is a signal point of the peak magnitude, it is judged that a peak power occurs. 
[0037] 

When similarly the modulating-signal judgment part 102 changes to either of the signal point 311 to the 
signal points 311, 312, and 313, When changing from the signal points 311, 312, and 313 at the signal 
point 31 1 and changing to either of the signal point 321 to the signal points 321, 322, and 323, When 
changing from the signal points 321, 322, and 323 at the signal point 321 and changing to either of the 
signal point 331 to the signal points 331, 332, and 333, Or when changing from the signal points 331, 332, 
and 333 at the signal point 331, Since each signal point before and behind transition is either of the 
signal points when the distance during a signal point is the nearest at the signal point of the peak 
magnitude, or the signal point of the first half peak magnitude and one side of the signal point before and 
behind transition is a signal point of the peak magnitude, it is judged that a peak power occurs, 
[0038] 

As another example, the modulating-signal judgment part 102, When changing to either of the signal 
points 301, 302, 303, 321, 322, and 323 from either of the signal points 301, 302, 303, 321, 322, and 323, 
It is the signal point of the peak magnitude when a phase differs in each signal point before and behind 
transition from the signal point of the peak magnitude, or the signal point of the first half peak magnitude 
about 180 degrees or said one of signal points, or signal point when the distance during a signal point is 



the nearest, and it is judged that a peak power occurs. 
[0039] 

Similarly, when changing to either of the signal points 311, 312, 313, 331, 332, and 333 from either of the 
signal points 31 1, 312, 313, 331, 332, and 333, the modulating-signal judgment part 102, It is the signal 
point of the peak magnitude when a phase differs in each signal point before and behind transition from 
the signal point of the peak magnitude, or the signa! point of the first half peak magnitude about 180 
degrees or said one of signal points, or signal point when the distance during a signal point is the 
nearest, and it is judged that a peak power occurs. 
[0040] 

As another example, the modulating-signal judgment part 102, When changing to either of the signal 
point 301 or 321 to the signal points 301, 302, 303, 321, 322, and 323, Or when changing at the signal 
point 301 or 321 from either of the signal points 301, 302, 303, 321, 322, and 323, The signal point of the 
peak magnitude when a phase differs in each signal point before and behind transition from the signal 
point of the peak magnitude, or the signal point of the first half peak magnitude about 180 degrees, And 
since it is either said one of signal points or signal point when the distance during a signal point is the 
nearest and one side of the signal point before and behind transition is a signal point of the peak 
magnitude, it is judged that a peak power occurs. 
[0041] 

When similarly the modulating-signal judgment part 102 changes to either of the signal point 311 or 331 
to the signal points 311, 312, 313, 331, 332, and 333, Or when changing at the signal point 311 or 331 
from either of the signal points 311, 312, 313, 331, 332, and 333, The signal point of the peak magnitude 
when a phase differs in each signal point before and behind transition from the signal point of the peak 
magnitude, or the signal point of the first half peak magnitude about 180 degrees, And since it is either 
said one of signal points or signal point when the distance during a signal point is the nearest and one 
side of the signal point before and behind transition is a signal point of the peak magnitude, it is judged 
that a peak power occurs. 
[0042] 

The digital modulation method in particular of the signal which the signal processor of this embodiment 
treats is not limited, but can apply quadrature amplitude modulation methods, such as the modulation 
method which a peak power may generate, for example, 1 6QAM, and 64QAM. 
[0043] 

And when the signal point when the amplitude of a digital quadrature amplitude modulation method is 
large continues, generating of the large signal of a peak power can be prevented and the dynamic range 
of the modulating signal after a band limit can be oppressed. 
[0044] 

When it is judged that a peak power occurs, the modulating-signal judgment part 102 outputs the 
decision result "l", by the above-mentioned explanation, when it is judged that a peak power does not 
occur, the modulating-signal judgment part 102 explains the example which outputs the decision result 
"0" but. What is necessary is just to be able to distinguish a decision result, and if it is a signal which 
can identify two states, it is applicable with any values. 
[0045] 

Although the amplitude value of a phase control signal considers it as the signal of "1" and is 
considering it as the operation to which only a phase is changed in the above-mentioned explanation, 
without changing the amplitude value of a modulating signal, Amplitude value of not only this but a phase 
control signal may be made into the value of more than "1" or less than "1", and the phase of a 
modulating signal may be changed, and the amplitude value of a modulating signal may be amplified or 
attenuated. 
[0046] 

In the above-mentioned explanation, although the phase of a modulating signal is changed 90 degrees, 
the variation of a phase is not limited to this. For example, the phase of a modulating signal may be 
changed 135 degrees. Since the signal point after changing a phase by making change of a phase into 
135 etc. degrees etc. in the case of multiple-value quadrature amplitude modulations, such as 16QAM, 
does not fall on other signal points, the signal point which changed the phase, and the signal point which 



is not changing can be distinguished, and it can also transmit. 
[0047] 

The variation of a phase may not be constant and all should just be the variation which can reduce a 

peak power. 

[0048] 

In the above-mentioned embodiment when it is judged that a peak power does not occur, it supposes 
that the phase contrast of the signal point of the signal point before transition of a modulating signal and 
the transition back will not change, but the changing method of a phase is not restricted to this. For 
example, when it is judged that a peak power does not occur, it is good also considering the phase of 
the signal point before transition of a modulating signal, or the signal point after transition as a 
predetermined phase. 
[0049] 

Next, a receiver is explained. D rawin g 4 is a block diagram showing the composition of the signal 
processor concerning the embodiment of the invention 1 . The signal processor 400 of drawing' 4 mainly 
comprises the orthogonal demodulators 401, the control signal extractor 402, the phase control machine 
403, and the digital demodulation machine 404. 
[0050] 

The orthogonal demodulators 401 restore to the received orthogonal modulation signal, and output a 
rectangular baseband signal to the phase control machine 403. The controi signal extractor 402 extracts 
the information on a phase change from an input signal, and outputs it to the phase control machine 
403. 
[0051] 

According to the information on a phase change, the phase control machine 403 changes the phase of a 
rectangular baseband signal, and is outputted to the digital demodulation machine 404. The digital 
demodulation machine 404 restores to a rectangular baseband signal according to the signal point 
arrangement defined by quadrature amplitude modulations, such as a 16QAM method, and obtains 
received data. 
[0052] 

Next, operation of the signal processor concerning this embodiment is explained. Drawing 5 is a flow 

chart showing an example of operation of the signal processor of this embodiment. 

[0053] 

In ST501, orthogonal demodulation of the received orthogonal modulation signal is carried out in the 
orthogonal demodulators 401. In ST502, it is judged in the control signal extractor 402 whether the 
information on a phase change is included in the control signal in an input signal. When the information 
on a phase change is included in a control signal, the information on a phase change is outputted to the 
phase control machine 403, and processing is moved to ST503. When the information on a phase change 
is not included in a control signal, processing is moved to ST504. 
[0054] 

In ST503, the phase of a rectangular baseband signal is changed in the phase controi machine 403. In 
ST504, in the digital demodulation machine 404, digital demodulation of the rectangular baseband signal 
is carried out, and received data are obtained. 
[0055] 

Thus, according to the signal processor of this embodiment, according to the information on a phase 
change, by changing the phase of the signal after orthogonal demodulation at the transmitting side. It 
can restore to the signal which it judged with a peak power occurring, and the phase of one of signal 
points was changed before transition of a modulating signal, or after transition, and was transmitted 
correctly after reception. 
[0056] 

(Embodiment 2) 

Drawing 6 is a block diagram showing the composition of the communication apparatus concerning the 
embodiment of the invention 2. The communication apparatus 600 of drawin g 6 mainly comprises the 
signal processor 100 of Embodiment 1, the wireless transmission part 601, and the topology 
transmission section 602. 



[0057] 

The signal processor 100 carries out digital modulation of the send data, judges generating of a peak 
power from transition of the signal point of the signal modulated by the digital modulation method, and 
when it judges with a peak power occurring, it changes the phase contrast of the signal point of the 
signal point before transition of a modulating signal, and the transition back. And the signal processor 
100 transmits a modulating signal to the wireless transmission part 601, and outputs the information on 
the phase change of a modulating signal to the topology transmission section 602. 
[0058] 

The wireless transmission part 601 changes into a radio frequency the modulating signal outputted from 
the signal processor 100, and transmits. The topology transmission section 602 changes into coding, 
abnormal conditions, and a radio frequency the information on the phase change of the modulating signal 
outputted from the signal processor 100 F and transmits. 
[0059] 

Thus, according to the communication apparatus of this embodiment, generating of a peak power is 
judged from transition of the signal point of the signal modulated by the digital modulation method, When 
transition of a signal point is predetermined transition, judge with a peak power occurring and the phase 
of one of signal points is changed before transition of a modulating signal, or after transition, It can 
prevent signals with large amplitude lapping, generating of the large signal of a peak power can be 
prevented, and the dynamic range of the modulating signal after a band limit can be oppressed. As a 
result, the communication apparatus can oppress the dynamic range of a sending signal. 
[0060] 

According to the communication apparatus of this embodiment, the determining operation of the phase 
change in a receiver can be excluded by transmitting the information on the variation of the phase 
contrast of the modulating signal in a signal processor 
[0061] 

Next, operation of a receiver is explained. The communication apparatus 700 of d ra wing 7 mainly 
comprises the signal processor 400 of Embodiment 1, the radio receiving part 701, and the topology 
receive section 702, 
[0062] 

The radio receiving part 701 receives the signal transmitted from the communication apparatus 600, 
carries out frequency conversion to a baseband signal, and is outputted to the signal processor 400. The 
topology receive section 702 receives the information on the phase change of the modulating signal 
transmitted from the communication apparatus 600, changes, gets over and decrypts to baseband 
frequency, and outputs to the signal processor 400. The signal processor 400 restores to the baseband 
signal outputted from the radio receiving part 701, after performing phase control according to the 
information on a phase change, and it obtains received data. 
[0063] 

Thus, according to the communication apparatus of this embodiment, according to the information on a 
phase change, by changing the phase of the signal after orthogonal demodulation at the transmitting 
side. It can restore to the signal which it judged with a peak power occurring, and the phase of one of 
signal points was changed before transition of a modulating signal, or after transition, and was 
transmitted correctly after reception. 
[0064] 

It is possible for this invention not to be limited to the above-mentioned embodiment, but to change 
variously, and to carry out. For example, although the above-mentioned embodiment explains the case 
where it carries out as a signal processor and a communication apparatus, it is also possible for it not to 
be restricted to this and to perform this signal processing method as software. 
[0065] 

For example, the program which performs the above-mentioned signal processing method is beforehand 
stored in ROM (Read Only Memory), and it may be made to operate the program by GPU (Centra! 
Processor Unit). 
[0066] 

The program which stored the program which performs the above-mentioned signal processing method 



in the storage which can be read by computer, and was stored in the storage is recorded on RAM 
(Random Access memory) of a computer, It may be made to operate a computer according to the 
program. 
[0067] 
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PRIOR ART 



[Description of the Prior Art] 

After carrying out digital modulation of the modulation part of the radio communications system using a 
digital quadrature modulation method conventionally, the composition which band-limits by using a band 
limit filter is used widely. Drawing 8 is a block diagram showing the composition of the conventional 
signal processor. In dra wing 8, the signal processor 10 comprises the digital modulation machine 1 1, the 
band limit filter 12, and the quadrature modulation machine 13. 
[0003] 

The digital modulation machine 1 1 generates the orthogonal modulation signal acquired by carrying out 
digital modulation of the send data, and outputs it to the band limit filter 12. The band limit filter 12 
outputs the rectangular baseband signal acquired by restricting the zone of an orthogonal modulation 
signal to the quadrature modulation machine 13. The quadrature modulation machine 13 outputs the 
transmit modulation signal acquired by carrying out quadrature modulation processing to the band- 
limited rectangular baseband signal. 
[0004] 
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TECHNICAL FIELD 

[Field of the Invention] 

About a signal processor and a signal processing method, especially this invention is used for the 
modulating signal of radio communication equipment, and relates to a suitable signal processor and 
signal processing method. 
[0002] 
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TECHNICAL PROBLEM 



[Problern(s) to be Solved by the Invention] 

However, in the signal (signal point) with which transmission time adjoins, in the conventional device, 
overlapping peak electric power generates the modulating signal which restricted the zone. In the case 
of the signal modulated especially by the rectangular multi-level modulation method, when signals with 
large amplitude lap, the large signal of amplitude value occurs. As a result, there is a problem which the 
dynamic range of the modulating signal after a band limit expands. And the linearity which covers a 
dynamic range to the device which processes a modulating signal is required. 
[0005] 

This invention is made in view of this point, and is a thing. 

The purpose is to provide the signal processor and signal processing method which oppress the dynamic 
range of the modulating signal of 

[0006] 
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«: ti 3 2 i ic m w> ■? % m -a- ic . a & tu ft © « % * ft ^ ft # « ^ is ffi © s ^ ^ , $ ft u w 

ffi S A IS ffi © fl * t 1 8 Oftttffl^SaS « * IS ffi © fl # ^ x * L T 12 "f ft © ft 

* & tm^& M S§ ^ A fe jfi V> m % ji& ©^f n^tSD, A^S^MIO ff ^ ^ © - 77 ^ 

« a m © ft ^ ,^ ? ^> © T- , fcr - m 77 ^ t r § so 
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[ 0 0 4 1 ] 

m ffi it, jss. m m # m s sp i o 2 a , ft # & 3 1 1 , sjtasa 1 ^ & ft jS 3 1 1 . 3 1 

2 , 3 1 3 . 3 3 1 , 3 3 2, 3 3 3 01/>f n^KI^t 5S^> $ ft ti IB # ,£ 3 1 1 , 

3 12. 313, 33 1, 332, 3 3 3 OV^f tllb^^gf iSi 3 1 1, SfeiJ3 3 It 

i^t^i^c, i^M^oif ^^^fn^a^iiioif^s $ ft « m w n * at *i © 

fi M t I 8 o«ttra#S&5«*:JS«©Mj£u *- L T M IB ^ t ft © m ^ fc fi ^ jS 
RS lig ii ^ « jfi <^ ft * O^f ft^"PJ5t), fr^ll m \& © m # j& © - 7? « #5 II © fi 
^ jg T* & S © T* , li-i't^tfSSSt^lillHit*. 
[ 0 0 4 2 ] 

s ft , s S&- © n cd m m m m m m ft m. o ft ^ of^ y^/nissii, it tc mmzn t 

, tf-^«73^?gi-ri>RlilttC>^I.^IM73^, 1 6 QAM, 6 4 Q AMf ©1$ 

fi«a£W^5S*jiffl"rac t & t * & „ 

[ 0 0 4 3 ] 

fit, s> * >v a is si 'Pi g n 7b- x*; © m m © * % wi m & & at m r § « tc t£ - * « ^ 

o^l^ « % co % *fc * Hi ^ r* flf ft* tPJ B»oJII*<Dir'ft^; i'bvy^iEtu fc 

[ 0 0 4 4 ] 

s fe , ± ib k aj! t- a , *ntnf i n&* & tntfUsitm-b, mm « ^ w m m 1 02a, 

Si £ fig HI r 1 J ^ffiAL, tf - * M 11 % 3£ L % ^ t w m L ft « £ , £ IS fi 9J J£ 1 0 
2a, W^gS r 0 j ^ffl^t^M^i IT^Stf, ffl ffiJ6**EBiJT*c k^ftn 

i; < . 2oo«i»%«5sij , i?*s«# , ?*nfcri!«)«fc 5 a fit "p t> ii ffl t * s . 

[ 0 0 4 5 ] 

$ ft , ± ib is v it v {4 1@ opj h {§ ^ o m m m # r 1 j o m m t u , ie n ft ¥ 0 s « « % % 

ft $ ■£ -T ^ , ffi m <D & % EMb £ -5 tb ft £ L T S ^ , dti 1c KB 6 "f , ffi ffi »J tP fi % © M 

m r i j ± s ft a r 1 j * at © « t u , ^ n ft * © ffi ffi * « ft * , frosi fa ^ 
© 1® ti fi * ii fg $ ft m » s ■£ T ^ o 

[ 0 0 4 6 ] 

$ ft . ± IB IK T- If , IE M fi ^ © fi ffi * 9 osaftStrv^tf, fi ffl of ftlttcnt 

eg s * n a <^ . s §s fi % © fi ffl * i 3 5 m m ft s * t t m v^ 0 1 bqam^o* 

m a s ss m m m <d m a- , fi t@ © s ft * 1 3 5 m m k. t § c t ^ * d x fi s % ft s ^ ft m 
<omm & ^ flu © ft js c * a 6 & ^ ft 46 . & « * a ft t ft « # jS k ae ft l t * v> ft i: 
*K8iJLait5c t t. -e * a . 

[ 0 0 4 7 ] 

$ ft , fi ffl <D ft M « > -ST5<T&fi(, ^fflfelf-?iA5:lIt5i:t^T^ 

§ £ ft a t s n if f 

[ 0 0 4 8 ] 

* ft , ± ib m m © ^ ffi t* « , ^ - * « * ^ % £ u a v^t !pj m l ft « ^ , m m m^ow^m 

© fi ^- * i: M ^ ft i: © ft ¥ ^ © fi ffi g*^fLUftv^ LT^Stf, fi 4B © ^ ft H ?i if , c 

ft ic m z a ^ o 0>j a if > e-^t^^itsL^^i w if t ft <• -a- > ^ m m © « m m © ft 

^ ft ^ * © fit *a % Pfr s © fi ffl fc lTtii\ 

[ 0 0 4 9 ] 

^ ic , a « hi Ko^Tints. 0 4 tf , * % bji to si m © 88 1 k. t% % ft; °- m m m m © m 
ht % b t f cj y ^ a -e h % o 04cDfi#saafe«4ooii, asiis§4 0 1 t , m « ft 
# m hi gg 4 0 2 t , fi m m MS4. 0 3 , f -i"^^;Hii4 0 4 t ^ a \z m m * n a 

0 

[ 0 0 5 0 ] 

i 4 0 3 ts*t§ o n >itias4 0 2 if , s f» ft *§■ ^ s fi ffl m ft © w ig * a tb l t 
fi m m mm 4 0 3 ic hi r s „ 

[ 0 0 5 1 ] 
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fit m m ii 4 0 3 », ®.mmit<D®m\z%^. m s ^ - x ^ ^ f m m <o fit mttmitz-Gx 
ft ft $ n m. m m 4 o 4 iz m ft -r & 0 ft -r s> ^ /i> * m 4 0 4 & , 1 6 q a m * m <d m 
&mmmm-c-%.tb e. n § i§^eic i&o xm&^- x /< y Fit § ft ass t tst f - * 

[ 0 0 5 2 ] 

35e ic , * mm<D m n ft « * s # ffi 3 s? b © m n ic -o ^ x m m ? & „ 05a, * ^ $6 © ff$ n 

[ 0 0 5 3 ] 

s t s 0 1 xa , m 2£ m m m 4 0 1 t e ^ r . aflufciSSfcssiite-^tfiaSEtuflis+iSo 

S T 5 0 2 r* « s #J » ffi » tB » 4 0 2 ic *> V 1 T » g {§ fa '# f OWflffl^lc fit ffi £ ft O ffi 

i^tsns^ s a* * ij its. fifij tp is § & m m it (D iw ft ^ ^ s n § *t a- , fit ffi^<t© * 
ft ^ fit ffi si ft ft 4 0 3 m 73 s n » st 5 0 3 t^a^g to s ft . fw w ffi ^ k fit ffi ^ ft 
o w ft # a * n & ^ w -a- > s t 5 0 4 jc li^^to 

[ 0 0 5 4 ] 

S T 5 0 3 t !i , Sffi»i^ 4 0 3 tfc^T, ffi £ ^ - X ^ V h* ffi ^§ tD fit ffi ft ^ ft £ 
. S T 5 0 4 t* S , r -7 ft # 11 g§ 4 0 4 K *5 ^ T , jfiS^-X^^Kfg^-f-f^* 
;V * m S n , §fif-^^#6tl5. 
[ 0 0 5 5 ] 

twi^t, # n ss o ig © « # ffi a & s t ct n t±\ {ft ffi & ft <d m ft tc v , is s « sis 
«#o*^w$ftH:3i»av^Trn!^-*o « #^^fitffi^^ft^-&rMfSL tc m * * , s 

[ 0 0 5 6 ] 

( * o ffi si 2 ) 

ei 6 a , * fg m <o m m <d m m 2 1 0^ § a fg s ■ <o « ^ ^ r ? n ^ ^ 0 ? § „ i6«i 

§816 0 0 1^ H Si O B m 1 © <3 §1S.S1 1 0 0 t , » ti 31 fi 6 0 i £ , fit ffi W ft 
[ 0 0 5 7 ] 

fg §H8ii oos, iif-^*fY ^ iffl l , x -y * ;v S M 73 ^ T? IE fl $ n 

ft fl ^ O ft § jS CO M » £ ^ - ^ « ti « 96 ft * m £ b % tf - * -II 77 ^ #8 ft T S t * iJ J ^ U ft 
m a , S H « % <0 * 8f W £0 fit -°- j^tM^titcOfif^^cOfitffiM^^ft^-arSo ?Lt, fit 

^ ffi ii St ff 1 oos, ftjB€^**R*ss««s6o 1 ^ as f§ t , sssm^offiiBSfl:© it ft 
% fit m w ft ft 6 0 2 m 71 -r ^> . 

[ 0 0 5 8 ] 

«$«&iM«gp 6 0 1 ii , ifMiiii oo^e.m^-snft^iHft^^^^^^^t^s^b 
TStrs. «e ffi ffi ft sis 11 bp e 0 2 «: % m ^ m m m m 1 0 0 & tB ±i « n ft is n m ^ <r> fit 
ffi s ft cd ffi ft * kf ^ ft , ti, ^ m m & m izmmLxm m t % 0 

[ 0 0 5 9 ] 

c co j: 9 K , *^*©®IIB<Oiifiai«K:J:*i , 7 s -f ^ ^ ;VE H # S T*^ M * n ft « ^ co 
- ^ * 77 « ft ft -5 t ¥'J £ L T l£ IS ffi 1% CD S 9 M * ft 3 # {ft f tl ^ - 7? O ff ^t O ft 

ffi * ft s * t . ts is © a- * vms § ± * s a ft s c t * t% ^\ tr - ^ m ti <o -x % ^ m % <o 

m ft * K t» *J « M PS ft CD ft M fl # co ^ ^ 5 y * U > ft S: W HE t§a*^!5. CO 
«S * , li-Sia, 3M fS ft * O^tv^l/V ft * «J fftSCt^Tt*. 
[ 0 0 6 0 ] 

$ ft s * * /jfe co ff? ft oilffi&ffickft (i* , fs 5 Hiii ic fc* \i % m H fS °- cO ft ftioS ft 
S CD ffi ft s& m in ft S C t IC D , § ft fflil If cd ft ffi £ ft CD « IE » flF ft * < C fc AC T* § a 
[ 0 0 6 1 ] 

3fc k > s f§ fit cd m ^ ft o v> -r m -r ^ 0 a?oiflsi7 o ob, is ss © as *e i o fa ^§ m 

1814 0 0 t , IS m S fl §P 7 0 1 i: , (ft ffi ffi ft § ft SB 7 0 2 t*^itii?n5. 
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[ 0 0 6 2 ] 

mm&inm ?oni, a m m. s 6 o o ^ & m m £ n ft ft # «• § fi l . ^-xnyHift 

ISSSSibtf^ffliil 4 0 0 tc fti ±1 1" § o fit *S If $B § fa BP 7 0 2 tt „ M ft £ it 6 0 

0 *n e> m m s ft ft ^ m fa ^ © a m m it <d m m % a m b > ^ - x m > f is s ?s e s it . mm 

, S^ftLtff Hil4 O O ttli/]t5 3 if 53Hgi4 O OB, iRlSlffT 0 1 
[ 0 0 6 3 ] 

LiDi?c, *iio»ioii $t« t j: ft &\ <a ti is ft © m is k tie ^ rfi ss at is m © fs 

^co{ftffi*SEfk£tf5Ci:fcJ:!>, m fi ffi t? . k° - » it #58 £ f 5 fc *l S b T £ M ft # 10 

© » » t'j * ft tt m ^ * ft - Kvm^&tD&m&mitz^-cmm u ft ft s e« 

[ 0 0 6 4 ] 

ate. * 38 e a ± m m m © m m k ps s * ft i* > m * i& w u t * at ** § c t # rt fig r h § . 
ffli *. a , _hiH^«<o^»T?«. « m m m m m r ?j m m m m t l t ff o m & it -=> v> t m mi b 

T ^ * tf* C tUH !® & tl £ & © fi ft < . C Off il^S ^ V 7 h^xZtLtfHC 
t fe bJ fl& T* $> & „ 
[ 0 0 6 5 ] 

MAtf, J;Elti!H»S*llfTt5^oi'9i*f ftROM (Re ad On 1 y M 
em o r y) tilfl L t *3 t , f ©^n^A^C P U (Central Proces 20 
s o r U n i t ) tiotlfF^^§J:?tLTtIl<\ 
[ 0 0 6 6 ] 

* ft , ± IS f 1 -1- ffl M fi 8? * ?1 ff 1" S y D ^ 7 A % 3 > \d * - $ T? M * 0 pj ftg ft IE il ^ ft 
CttlfiL, 12 tt jK f* E IS ffi S ft ft ^ a y ^ A * ^ >■ tf a - ^ cd R A M ( R a n d o m A 
c c e s s memo r y ) \C IE it b T „ 3 > tf n — ^ S ^ © 7° n ? =7 U \n L ft 1 T K) 
f / l^^-t^§a:•5^cbTfeSv^o 
[ 0 0 6 7 ] 

[ fg ^ <r> % m ] 

w±KWbftj:5k:, *%mo® n mmm a r tf fi ® a n & k. & ft a , x w ^ # ;he w 
7? ^ t? ^ si $ ft ft e # © fs # 0 m p, ^ _ ^ w ^ m ^ ^ |,j L ^ ^ ,^ a ^ # fllf 30 

ft *n - 7^" o fi # O ffi ffl * Si ffc * T , II o^:*v^*H±wa«:«ci:*Rff, M 

- 5 n ~h <d jz # ^ fg ^ © «t * m -e flf is fid is ?£ co s 11 fa ^ © ^ 5 y ^ uyv^mm 
■t z> c t & -e -t o 

[ H TB cd ffi # ft Si ai3 ] 

[ ea 1 ] *&m<onm(D&m 1 k fi § ft ^ m m m cd « a. % & -r ^ n -y ^ h 

[13] 1 6 Q. A M 3£ £D fg f IS «'© - f'J tStH 

[14] iiBSftomiSteWaft^joasaioBiajfe^-r^P'y^ a. 

[ ea 5 ] ft ib m m v & m <o m ^- m m # « cd m if cd - m * ^ -r 7 n - b 40 

[a 7 ] ± is ^ tt cd m m k. m % m fa m m cd m m % s -r 7- n >y ^0 
[is] n*<Dm^mmmw<DMm*7rsir7uv ?m 
[ w ^ © m m ] 

101 x ^ ;u 16 H g| 

1 0 2 ^mm^mmm 

1 O 3 IMIP{g^£^«g 

104, 403 ct « m m n 
1 05 « m m ps 7 i- )V ^ 

1 0 6 fixSIK 50 
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401 mammm 

402 mmmmb&si 

4 0 4 f-f n gg 

6 0 1 te^igfggp 

6 0 2 ffiffl««j£«9S 

7oi mm&mm 

7 0 2 ffifflttf*afa» 



[H 1 ] 



m 

G 

s 



i — 







Us 


4H 



*!3 
?I3 



[82] 



ST204 



ST205 




ST2Q1 
ST202 

Tyes 

ST2C3 



(11) 



JP 2004-23727 A 2004. 1.22 



[03] 



[14] 



311 

) 


313 j 
* 


v 302 

i 


301 

> 


312 
i 


3H 


304 

£ 


303 
I 


323 
i 


324 
i 


334 
i 


332 


321 

i 


322 

> 

B 


333 
i 


331 
I 




[0 5] 



[06] 



ST501 



ST502 




ST503 ^^^-!fc 



ST504 T»*^W-&iS 



100 



601 



602 



[07] 



700 



4 



400 



701 



(12) JP 2004-23727 A 2004. 1. 22 

CHS] 



m 
ss 
m 

A 









CO 
















91* 






■fe( 





*5f 



